Searching PAJ 



RageJ_o£2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001-26691 7 

(43)Date of publication of application : 28.09.2001 



(51)lnt.CI. 




H01M 8/04 
B60L 3/00 
B60L 11/18 
H01M 8/00 




(21 Application number 


2000-072702 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22)Date of filing : 


15.03.2000 


(72)lnventor : 


YOSHII KINYA 



(54) POWER DEVICE AND ITS CONTROLLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control an output 
power when starting based on conditions of a fuel cell 
and struction by operators. 

SOLUTION: At the time of conditions that a power 
generation of the fuel cell is impossible, a drive of a 
motor is prohibited (S1 14), a shift lever is locked to a 
P position (S1 16). When the fuel cell has come to the 
conditions in which the power generation is possible, 
the drive and control of the motor is started after an 
accelerator aperture is once returned to value 0 
(S122, S124). As a result a abruptly large torque 
outputted from a motor can be prevented. Even in the 
conditions that a power generation of the fuel cell is 
impossible, if SOC of the secondary battery is greater 
or equal to an predetermined value, the drive and control of the motor is made (S130) in a 
condition that an ignition key has been operated to a START position (S110). As a result, 
the motor drive can be performed in an emergency. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A power plant equipped with a starting tense means restrict the output of the 
power to said driving shaft by said motor until the condition of a fuel cell condition 
detection means have the motor in which an output of power is possible in a driving shaft 
using the power from a fuel cell, a rechargeable battery, and this fuel cell or this 
rechargeable battery and are a power plant and detect the condition of said fuel cell, and 
the fuel cell detected by said fuel cell condition detection means at the time of starting of 
said power plant turns into the operational status of the predetermined range. 
[Claim 2] Said limit is a power plant according to claim 1 which is prohibition. 
[Claim 3] It is the power plant which is a power plant according to claim 1 or 2, and is a 
means by which have a driving shaft fixed means to fix said driving shaft directly or 
indirectly, and to forbid rotation of this driving shaft, and said starting tense means 
controls said driving shaft fixed means so that rotation of said driving shaft is forbidden. 
[Claim 4] There is no claim 1 which is a means to cancel said limit when the condition of 
the fuel cell detected by said fuel cell condition detection means turns into operational 
status of said predetermined range and the predetermined actuation by the operator is 
made, and said starting tense means is the power plant of a publication 3 either. 
[Claim 5] Said predetermined actuation is a power plant according to claim 4 which is the 
actuation which makes a demand output the abbreviation value 0. 

[Claim 6] There is no claim 1 equipped with an urgent output-control means to permit the 
output of the power to the driving shaft by said motor irrespective of control by said 
starting tense means using the power from said rechargeable battery when predetermined 
urgent output actuation is made by the operator, and it is the power plant of a publication 

5 either. 

[Claim 7] It is the power plant which is a power plant according to claim 6, and is a means 
to have a rechargeable battery condition detection means to detect the condition of said 
rechargeable battery, and to perform said urgent output control when the condition of a 
rechargeable battery that said urgent output-control means was detected by said 
rechargeable battery condition detection means is in a predetermined condition. 
[Claim 8] Said predetermined urgent output actuation is a power plant according to claim 

6 or 7 which is switch actuation in a starting switch. 

[Claim 9] There is no claim 6 which is a means to control so that the power from said 
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rechargeable battery is used and power is outputted to said driving shaft from said motor, 
when specific actuation is made by the operator other than said predetermined urgent 
output actuation, and said urgent output-control means is the power plant of a publication 
8 either. 

[Claim 10] Said specific actuation is a power plant according to claim 9 which is the 
actuation which makes a demand output the abbreviation value 0. 

[Claim 11] The control approach of a power plant of restricting the output of the power to 
said driving shaft by said motor until it is the control approach of a power plant of having 
the motor in which an output of power is possible in a driving shaft using the power from a 
fuel cell, a rechargeable battery, and this fuel cell or this rechargeable battery and the 
condition of said fuel cell turns into operational status of the predetermined range at the 
time of starting. 

[Claim 12] The control approach of the power plant according to claim 11 controlled so that 
power is outputted to said driving shaft from said motor irrespective of the limit at the 
time of said starting using the power from said rechargeable battery when predetermined 
urgent output actuation is made by the operator. 

[Claim 13] The control approach of the power plant according to claim 12 controlled so that 
the power from said rechargeable battery is used and power is outputted to said driving 
shaft from said motor, when specific actuation is made by the operator other than said 
predetermined urgent output actuation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power plant which has the motor in 
which an output of power is possible in a driving shaft using the power from a fuel cell, a 
rechargeable battery, this fuel cell, or a rechargeable battery, and its control approach in 
detail about a power plant and its control approach. 
[0002] 

[Description of the Prior Art] When a fuel cell results in a predetermined no-load output as 
this kind of a power plant conventionally, what supplies and drives power to a motor is 
proposed (for example, JP,7'170613,A etc.). With this equipment, at the time of starting of 
equipment, the safety of a fuel cell is checked first, after that, a fuel is supplied and a fuel 
cell is operated to a predetermined no-load output. And if a fuel cell results in the condition 
of a predetermined no-load output, the drive by the motor will be permitted and starting as 
a power plant will be started. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a power plant, since power 
cannot be outputted until a fuel cell will be in the condition of a predetermined no-load 
output, it cannot respond to output power immediately. 
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[0004] A power plant is equipped with a rechargeable battery to this problem, and 
although driving a motor using the power from a rechargeable battery is also considered, it 
will not become efficient while causing enlargement of the capacity of a rechargeable 
battery. 

[0005] The power plant and its control approach of this invention set to enable the output 
of power immediately after starting to one of the purposes. Moreover, the power plant and 
its control approach of this invention set to attain the miniaturization of the whole 
equipment to one of the purposes while attaining the miniaturization of a rechargeable 
battery. Furthermore, the power plant and its control approach of this invention set to 
raise the energy efficiency of equipment to one of the purposes. 
[0006] 

[The means for solving a technical problem, and its operation and effectiveness] The power 
plant and its control approach of this invention took the following means, in order to attain 
a part of above-mentioned purpose [ at least ]. 

[0007] A fuel cell condition detection means for the power plant of this invention to be a 
power plant which has the motor in which an output of power is possible in a driving shaft 
using the power from a fuel cell, a rechargeable battery, and this fuel cell or this 
rechargeable battery, and to detect the condition of said fuel cell, Let it be a summary to 
have a starting tense means to restrict the output of the power to said driving shaft by said 
motor until the condition of the fuel cell detected by said fuel cell condition detection means 
at the time of starting of said power plant turns into operational status of the 
predetermined range. 

[0008] In the power plant of this this invention, the output of the power to the driving shaft 
by the motor is restricted until the condition of a fuel cell that a starting tense means is 
detected by the fuel cell condition detection means at the time of starting of equipment 
turns into operational status of the predetermined range. Here, the case where the output 
from a motor is made below into a predetermined value is included, and also it is contained 
in "a limit" when forbidding the output from a motor. According to the power plant of such 
this invention, since the drive of a motor is restricted at the time of starting in spite of 
being able to drive a motor with the power from a rechargeable battery, capacity of a 
rechargeable battery can be made into a small thing. Consequently, while being able to 
miniaturize the whole equipment, the energy efficiency of equipment can be raised. 
[0009] In the power plant of such this invention, it shall have a driving shaft fixed means 
to fix said driving shaft directly or indirectly, and to forbid rotation of this driving shaft, 
and said starting tense means shall be a means to control said driving shaft fixed means so 
that rotation of said driving shaft is forbidden. If it carries out like this, rotation of a 
driving shaft, i.e., the output of the power from a driving shaft, can be restricted more 
certainly. 

[0010] Moreover, in the power plant of this invention, said starting tense means shall be a 
means to cancel said limit, when the condition of the fuel cell detected by said fuel cell 
condition detection means turns into operational status of said predetermined range and 
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the predetermined actuation by the operator is made. If it carries out like this, it can 
prevent that the power which is not expected immediately after canceling a limit is 
outputted. In the power plant of this invention of this mode, said predetermined actuation 
shall be actuation which makes a demand output the abbreviation value 0. 
[0011] Furthermore, in the power plant of this invention, when predetermined urgent 
output actuation is made by the operator, it shall have an urgent output-control means to 
permit the output of the power to the driving shaft by said motor using the power from said 
rechargeable battery, irrespective of control by said starting tense means. If it carries out 
like this, power can be outputted from equipment immediately after starting. Here, 
"predetermined urgent output actuation" shall be what kind of actuation by the operator, 
and shall be switch actuation in a starting switch. 

[0012] In the power plant of this invention of a mode equipped with this urgent 
output-control means, it shall have a rechargeable battery condition detection means to 
detect the condition of said rechargeable battery, and said urgent output-control means 
shall be a means to perform said urgent output control, when the condition of the 
rechargeable battery detected by said rechargeable battery condition detection means is in 
a predetermined condition. If it carries out like this, the output of the power immediately 
after starting can be performed based on the condition of a rechargeable battery. 
[0013] Moreover, in the power plant of this invention of a mode equipped with an urgent 
output-control means, said urgent output-control means shall be a means to control so that 
the power from said rechargeable battery is used and power is outputted to said driving 
shaft from said motor, when specific actuation is made by the operator other than said 
predetermined urgent output actuation. If it carries out like this, the output of the power 
immediately after starting can be performed after that an operator checks. "Specific 
actuation" shall be what kind of actuation by the operator here, and it shall be the 
actuation which makes a demand output the abbreviation value 0. In case power is 
outputted immediately after the actuation which makes a demand output the abbreviation 
value 0 for specific actuation, then starting, it can carry out from the output of the power of 
the abbreviation value 0. Consequently, it can prevent that big power is outputted 
suddenly. 

[0014] The control approach of the power plant of this invention is the control approach of a 
power plant of having the motor in which an output of power is possible in a driving shaft 
using the power from a fuel cell, a rechargeable battery, and this fuel cell or this 
rechargeable battery, and it makes it a summary to restrict the output of the power to said 
driving shaft by said motor until the condition of said fuel cell turns into operational status 
of the predetermined range at the time of starting. 

[0015] According to the control approach of the power plant of this this invention, since the 
drive of a motor is restricted at the time of starting in spite of being able to drive a motor 
with the power from a rechargeable battery, capacity of a rechargeable battery can be 
made into a small thing. Consequently, while being able to miniaturize the whole 
equipment, the energy efficiency of equipment can be raised. In addition, the case where 
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the output from a motor is made below into a predetermined value is included, and also it 
is contained in "a limit" when forbidding the output from a motor. 

[0016] In the control approach of the power plant of such this invention, when 
predetermined urgent output actuation is made by the operator, it shall control 
irrespective of the limit at the time of said starting so that power is outputted to said 
driving shaft from said motor using the power from said rechargeable battery. If it carries 
out like this, power can be outputted from equipment immediately after starting. Here, 
"predetermined urgent output actuation" shall be what kind of actuation by the operator, 
and shall be switch actuation in a starting switch. 

[0017] In the control approach of the power plant of this invention of this mode, when 
specific actuation is made by the operator other than said predetermined urgent output 
actuation, it shall control so that the power from said rechargeable battery is used and 
power is outputted to said driving shaft from said motor. If it carries out like this, the 
output of the power immediately after starting can be performed after that an operator 
checks. "Specific actuation" shall be what kind of actuation by the operator here, and it 
shall be the actuation which makes a demand output the abbreviation value 0. In case 
power is outputted immediately after the actuation which makes a demand output the 
abbreviation value 0 for specific actuation, then starting, it can carry out from the output 
of the power of the abbreviation value 0. Consequently, it can prevent that big power is 
suddenly outputted from equipment. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained 
using an example. Drawing 1 is the block diagram showing the outline of the configuration 
of an automobile in which the power plant 20 which is one example of this invention was 
carried. The power plant 20 of an example is equipped with the change gear 70 which is 
connected to the fuel cell system 30 which has the fuel cell 32 as a source of power, the 
rechargeable battery system 50 which has the rechargeable battery 52 in which charge and 
discharge are possible, the motor 60 driven with the power from a fuel cell 32, or the power 
from a rechargeable battery 52, and the revolving shaft 61 and driving shaft 73 of a motor 
60, and changes gears a rotational frequency, and the electronic control unit 80 which 
controls the whole equipment so that it may illustrate. 

[0019] It is constituted as a polymer electrolyte fuel cell, and a fuel cell 32 is generated 
according to electrochemical reaction in response to supply with the hydrogen as a fuel 
supplied from a hydrogen tank 34, and the air as a gas containing the oxygen supplied by 
the blower 36. Operation of a fuel cell 32 is controlled by the electronic control unit 38 for 
fuel cells (henceforth FCECU). Although FCECU38 does not illustrate, it is constituted as 
a microprocessor centering on CPU, and is equipped with RAM, input/output port, etc. 
which memorize temporarily ROM which memorizes a processing program, and data. The 
pressure in the hydrogen tank from the pressure sensor 48 formed in the electrical 
potential difference between terminals from the voltmeter 40 attached between the 
temperature of the fuel cell from the temperature sensor 39 attached in the fuel cell 32 or 
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the output terminal of a fuel cell 32, the output current from an ammeter 42 prepared in 
power Rhine from the fuel cell 32, and a hydrogen tank 34 etc. is inputted into FCECU38 
through input port. Moreover, from FCECU38, the driving signal to the actuator 46 which 
adjusts the opening of the bulb 44 attached in the driving signal to a blower 36 or the feed 
hopper of a hydrogen tank 34 etc. is outputted through the output port. In addition, 
although not illustrated, the signal from the temperature sensor which detects the 
temperature of the cooling medium of the cooling system of other sensors attached in the 
fuel cell 32, for example, the gas pressure sensor which detects the supply gas pressure and 
exhaust air pressure to the hydrogen feeder current way and air supply passage of a fuel 
cell 32, and a fuel cell 32, the flow rate sensor which detects the flow rate of a cooling 
medium is also inputted into FCECU38, and the driving signal over drivers, such as a 
pump of a cooling system, is also outputted from FCECU38. Moreover, communication link 
Rhine connects with the electronic control unit 80, and transfer of data has come to be able 
to do FCECU38 by communication link with an electronic control unit 80. 
[0020] The rechargeable battery 52 is constituted as a rechargeable battery of for example, 
a hydrogen lithium system, and management and charge and discharge of a condition are 
controlled by the dcbattery electronic control unit (henceforth Dc-battery ECU) 54. 
Although a dc-battery ECU 54 is not illustrated, it is constituted as a microprocessor 
centering on CPU, and has RAM, input/output port, etc. which memorize temporarily ROM 
which memorizes a processing program, and data. The electrical potential difference 
between terminals from the voltmeter 56 attached in the output terminal of the detecting 
signal from the sensor which detects the condition of a rechargeable battery 52, for 
example, the remaining capacity sensor which detects the remaining capacity of a 
temperature sensor or a rechargeable battery 52 which detects the temperature of a 
rechargeable battery 52, (henceforth a SOC sensor), or a rechargeable battery 52, the 
charge and discharge current from an ammeter 58, etc. are inputted into the dcbattery 
ECU 54 through input port. Moreover, from the dc-battery ECU 54, the electrical potential 
difference between terminals of a rechargeable battery 52 is adjusted, and the driving 
signal to the charge-anddischarge control circuit 68 which can switch charge and 
discharge etc. is outputted through the output port. Moreover, the dc-battery ECU 54 is 
connected to the electronic control unit 80 by communication link Rhine, and it has come to 
be able to perform transfer of data by communication link with an electronic control unit 
80. 

[0021] The motor 60 is constituted as a synchronous motor generator which can operate as 
a generator, and is driven by the false three-phase alternating current impressed by PWM 
control by the inverter 62. The inverter 62 is connected to the output terminal of a 
rechargeable battery 52 through the charge -and-discharge control circuit 68 while 
connecting with the output terminal of a fuel cell 32 through the output-control circuit 66 
which adjusts the output from a fuel cell 32. Therefore, a motor 60 can be driven now in the 
various modes, such as the mode driven only with the output from a fuel cell 32, the mode 
driven only with the output from a rechargeable battery 52, and the mode driven with the 
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output from both a fuel cell 32 and the rechargeable battery 52, according to the connection 
condition of the output-control circuit 66 and the charge-and-discharge control circuit 68. 
In addition, in addition to this as the mode, there is the mode in which a rechargeable 
battery 52 is charged with the power revived by the mode in which a dcbattery ECU 54 is 
charged, or the motor 60 etc., driving a motor 60 with the output from a fuel cell 32. 
Operation of a motor 60, i.e., switch control of the switching element of an inverter 62, is 
performed by the electronic control unit 64 for motors (henceforth Motor ECU). Like 
FCECU38 or a dcbattery ECU 54, the motor ECU 64 is constituted as a microprocessor 
centering on CPU, and is equipped with RAM and input/output port which memorize 
temporarily ROM which memorizes a processing program, and data. The temperature of 
the motor 60 from the temperature sensor attached in the resolver signal from a resolver 
formed in the revolving shaft 61 of the force current from a current sensor or a motor 60 
prepared in each phase of u, v, and w of an inverter 62 and the motor 60 etc. is inputted 
into the motor ECU 64 through input port. Moreover, from the motor ECU 64, the control 
signal for switching of the switching element of an inverter 62 etc. is outputted through the 
output port. The motor ECU 64 is connected to the electronic control unit 80 by 
communication link Rhine, and it has come to be able to perform transfer of data by 
communication link with an electronic control unit 80. 

[0022] The change gear 70 is constituted as an automatic transmission equipped with a 
hydraulic power unit equipped with the hydraulic circuit which drives the gear change 
gear which changes gears to multistage using two or more planetary gear, and the actuator 
of the clutch which switches a gear ratio, or a brake, and switch actuation of a gear ratio 
etc. is controlled by the electronic control unit 72 for change gears (henceforth a change 
gear ECU). The change gear ECU 72 is connected to the electronic control unit 80 by 
communication link Rhine, and it has come to be able to perform transfer of data by 
communication link with an electronic control unit 80. In addition, the driving shaft 73 
which is an output shaft of a change gear 70 is connected to driving wheels 76 and 78 
through the differential gear 74, and, finally the power which changed gears with the 
change gear 70 and was outputted to the driving shaft 73 is outputted to driving wheels 76 
and 78. 

[0023] The electronic control unit 80 is constituted as a microprocessor centering on 
CPU82, and is equipped with RAM86 and input/output port (not shown) which memorize 
temporarily ROM84 which memorizes a processing program, and data. The accelerator 
pedal position from the accelerator pedal position sensor 92 which detects the amount of 
treading in of the ignition signal from the ignition key switch (IG) 88 or an accelerator 
pedal 90, the shift-lever position from the shift-lever position sensor 96 which detects the 
position of a shift lever 94, etc. are inputted into the electronic control unit 80 through 
input port. Moreover, from the electronic control unit 80, the driving signal to the 
output-control circuit 66, the driving signal to the charge-and-discharge control circuit 68, 
the driving signal to P position locking device 98 which locks a shift lever 94 into P position, 
etc. are outputted through the output port. In addition, the electronic control unit 80 is 
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connected to FCECU38, the dc-battery ECU 54, the motor ECU 64, and the change gear 
ECU 72 by communication link Rhine as mentioned above, and it has come to be able to 
perform transfer of each ECU, a control signal, or data. 

[0024] Next, actuation of the power plant 20 of the example constituted in this way, 
especially the actuation at the time of starting are explained. Drawing 2 is a flow chart 
which shows an example of a manipulation routine at the time of starting performed with 
the electronic control unit 80 of the power plant 20 of an example. This routine is 
performed when the ignition key switch 88 is set to ON. 

[0025] If a manipulation routine is performed at the time of starting, CPU82 of an 
electronic control unit 80 will perform first processing which inputs the condition of a fuel 
cell 32 or a rechargeable battery 52 (step S100). While inputting the pressure of the 
hydrogen tank 34 specifically detected by the temperature and the pressure sensor 48 of 
the fuel cell 32 detected with a temperature sensor 39 by the communication link with 
FCECU38, the temperature of the cooling medium of the cooling system of a fuel cell 32, 
etc. as a condition of a fuel cell 32, processing which inputs the temperature and remaining 
capacity (SOC) of a rechargeable battery 52 by the communication link with a dc-battery 
ECU 54 is performed. 

[0026] An input of the condition of a fiiel cell 32 or a rechargeable battery 52 performs 
processing which judges whether it is in the condition which can generate the condition of 
a fuel cell 32 (step S102). Decision whether it is the temperature which can operate a fuel 
cell 32, and the decision based on the residue of the hydrogen currently stored in the 
hydrogen tank 34 can perform whether it can generate electricity. If it is judged that it is in 
the condition which can generate a fiiel cell 32, operation of a fuel cell 32 will be controlled 
to become an output according to the accelerator opening theta as an amount of treading in 
of an accelerator pedal 90 (step S104), a rechargeable battery 52 will be controlled for a 
transient response (step S106), drive control of the motor 60 will be carried out so that it 
may become an output according to the accelerator opening theta (step S108), and this 
routine will be ended. Specifically, control of a fuel cell 32 is performed by adjusting the 
amount of supply of the air from a blower 36 etc. while it carries out drive control of the 
actuator 46 of a bulb 44 and adjusts supply of the hydrogen from a hydrogen tank 34 so 
that a control signal may be outputted to FCECU38 by communication link and the output 
according to the accelerator opening theta may be outputted from a fuel cell 32. In addition, 
the output from a fuel cell 32 is controlled not only by the accelerator opening theta but by 
SOC of a rechargeable battery 52. For example, it is good also as what defines the amount 
of generations of electrical energy of a fuel cell 32 according to the condition of SOC of the 
accelerator opening theta and a rechargeable battery 52 so that it may illustrate to 
drawing 3 . Among drawing 3 , the "SOC minimum" is less than 5%, and can consider "SOC 
**" as a time of the condition of under the usual tolerance. Control of the rechargeable 
battery 52 as a transient response is control of a transient until the output from a fuel cell 
32 becomes a thing according to the accelerator opening theta, and is performed by 
adjusting the deflection of the actual output from a fuel cell 32, and the output according to 
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the accelerator opening theta by the charge and discharge of a rechargeable battery 52. 
The deflection of the actual output from a fuel cell 32 and the output according to the 
accelerator opening theta is calculated, and specifically, a control signal is performed by 
communicating to a dc-battery ECU 54 so that the electrical potential difference between 
terminals of a rechargeable battery 52 may be adjusted by the charge-and'discharge 
control circuit 68 based on the deflection. Moreover, control of a motor 60 calculates 
demand torque from the accelerator opening theta, the rotational frequency of a driving 
shaft 73, and the rotational frequency of a revolving shaft 61, and is performed by 
communicating a control signal on a motor ECU 64 so that demand torque may be 
outputted from a motor 60 and the switching element of an inverter 62 may be switched. 
[0027] On the other hand, if it is judged that it is in a condition [ that a fuel cell 32 cannot 
generate electricity at step S102 ], while judging whether SOC of a rechargeable battery 52 
is beyond a predetermined value, it will judge whether the ignition key switch 88 was 
operated in the START location (step SI 10). Here, a predetermined value is set up 
considering a motor 60 as a capacity which can drive only predetermined time for for 
example, 10 seconds, 20 etc. seconds, etc., and a concrete numeric value is calculated with 
the engine performance of a rechargeable battery 52 etc. The ignition key switch 88 has an 
off position, on position, and a START location in the example, and the actuation to a 
START location here is used as declaration of intention of a quick drive of the motor 60 by 
the operator. 

[0028] When SOC of a rechargeable battery 52 is under a predetermined value It is judged 
that the driving source force is insufficient even if declaration of intention of a quick drive 
of the motor 60 by the operator is made. Even if SOC is beyond a predetermined value, 
when the ignition key switch 88 is not operated in a START location While judging that 
there is no declaration of intention of a quick drive of the motor 60 by the operator and 
forbidding the drive of a motor 60 (step SI 14), processing which locks a shift lever 94 into P 
position is performed (step S116). Specifically the control signal of the ban on a drive of a 
motor 60 on a motor ECU 64 is communicated, the drive of a motor 60 is forbidden, a 
driving signal is outputted to P position locking device 98, and a shift lever 94 is locked into 
P position. And after checking that the generation of electrical energy of a fuel cell 32 is 
attained, and that waiting (steps S118 and S120) and accelerator opening theta have once 
been made into a value 0, processing after (steps S122 and S124) and step S104 is 
performed. Here, it checks that accelerator opening theta is once made into a value 0 for 
preventing that big torque is suddenly outputted from a motor 60. An example of a 
condition even if the time of SOC of a rechargeable battery 52 being under a predetermined 
value and SOC are beyond predetermined values, when the ignition key switch 88 is not 
operated by drawing 4 in a START location is shown as a timing diagram. Even if the 
ignition key switch 88 is set to ON and it gets into an accelerator pedal 90 so that it may 
illustrate, motor torque is not outputted to the time amount tl which a generation of 
electrical energy becomes possible as for a fuel cell 32. Motor torque is not outputted to the 
time amount t2 by which accelerator opening theta is once made a value 0 for the time 
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amount tl or subsequent ones which changed into the condition which can generate a fuel 
cell 32. The motor torque according to the accelerator opening theta is outputted after time 
amount t2. 

[0029] SOC of a rechargeable battery 52 judges that declaration of intention of a quick 
drive of the motor 60 by the operator was made when the ignition key switch 88 was 
operated in a START location above a predetermined value, and after checking that 
accelerator opening theta has once been made into a value 0, drive control of the motor 60 
according to (steps S126 and S128) and the accelerator opening theta is performed (step 
S130). The check to which the accelerator opening theta here is once made a value 0 is also 
for preventing that big torque is suddenly outputted from a motor 60. And while waiting to 
attain the processing after step SI 18, i.e., a generation of electrical energy of a fuel cell 32, 
after checking that accelerator opening theta is once made into a value 0, processing after 
step S104 is performed. 

[0030] According to the power plant 20 of an example explained above, when a fuel cell 32 
does not have a generation of electrical energy possible, the output from a motor 60 can be 
forbidden. And since it is not outputted from a motor 60 until accelerator opening theta is 
once made into a value 0 even if prohibition of the output from a motor 60 is canceled, it 
can prevent that unexpected big torque is suddenly outputted from a motor 60. Moreover, 
according to the power plant 20 of an example, a motor 60 can be driven by operating the 
ignition key switch 88 in a START location using the power from a rechargeable battery 52 
also in the condition [ that a fuel cell 32 cannot generate electricity ]. Also at this time, 
since it is not outputted from a motor 60 until accelerator opening theta is once made into a 
value 0, it can prevent that unexpected big torque is suddenly outputted from a motor 60. 
From the first, when it is in the condition which can generate a fuel cell 32, while being 
able to generate the output according to the accelerator opening theta with a fuel cell 32, a 
transient response can be adjusted with a rechargeable battery 52, and the torque 
according to the accelerator opening theta can be outputted from a motor 60. 
[0031] Although it shall not output from a motor 60 in the power plant 20 of an example 
until accelerator opening theta is once made into a value 0 when prohibition of the output 
from a motor 60 is canceled, if the accelerator opening theta is under a predetermined 
value, it shall not output from a motor, or does not interfere as what does not perform the 
limit by the accelerator opening theta. Moreover, it is good also as what outputs the torque 
corresponding to the accelerator opening theta from a motor 60 immediately although it 
should be outputted from a motor 60 until accelerator opening theta was once made into 
the value 0, even when the ignition key switch 88 was operated for SOC of a rechargeable 
battery 52 in the power plant 20 of an example in a START location above a predetermined 
value, when the ignition key switch 88 was operated in the START location. 
[0032] Although the hydrogen supplied to a fuel cell 32 in the power plant 20 of an example 
shall be stored in a hydrogen tank 34, it is good also as a thing equipped with the 
reforming machine which replaces with a hydrogen tank 34 and reforms the fuel of 
hydrocarbon systems, such as a methanol, to hydeogen-rich gas using water. In this case, 
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the condition of a reforming machine shall be taken into consideration to decision whether 
a fuel cell 32 can be generated. That is, a judgment whether it is in the condition that a 
reforming machine operates is made one factor of decision whether a fuel cell 32 can 
generate electricity. 

[0033] In the power plant 20 of an example, when it is in a condition [ that a fuel cell 32 
cannot generate electricity ], while forbidding the drive of a motor 60, a shift lever 94 shall 
be locked into P position with P position locking device 98, but when a shift lever 94 is N 
position, it is good also as what is locked into N position. 

[0034] Although SOC of a rechargeable battery 52 is beyond a predetermined value, and a 
motor 60 shall be driven in the power plant 20 of an example so that it may become an 
output according to the accelerator opening theta even if it is in a condition [ that a fuel cell 
32 cannot generate electricity ] when the ignition key switch 88 is operated in a START 
location When what kind of actuation other than actuation of the ignition key switch 88 is 
made, it is good also as what drives a motor 60 so that it may become an output according 
to accelerator opening. 

[0035] Although the power plant 20 of an example explained as what is carried in an 
automobile, it is good also as what is carried in various mobiles and non-mobiles other than 
an automobile, such as a car, and a vessel, an aircraft. 

[0036] As mentioned above, although the gestalt of operation of this invention was 
explained using the example, as for this invention, it is needless to say that it can carry out 
with the gestalt which becomes various within limits which are not limited to such an 
example at all and do not deviate from the summary of this invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the outline of the configuration of an 
automobile in which the power plant 20 which is one example of this invention was carried. 
[Drawing 2] It is the flow chart which shows an example of a manipulation routine at the 
time of starting performed with the electronic control unit 80 of the power plant 20 of an 
example. 

[Drawing 3] It is the explanatory view which illustrates the relation between the amount of 
generations of electrical energy of a fuel cell 32, and the accelerator opening theta and SOC 
of a rechargeable battery 52. 

[Drawing 4] It is the explanatory view showing an example of a timing diagram even if the 
time of SOC of a rechargeable battery 52 being under a predetermined value and SOC are 
beyond predetermined values, when the ignition key switch 88 is not operated in a START 
location. 

[Description of Notations] 

20 Power Plant, 30 Fuel CeU System, 32 Fuel Cell, 34 A hydrogen tank, 36 A blower, 38 
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FCECU, 39 Temperature sensor, 40 A voltmeter, 42 ammeters, 44 A bulb, 46 Actuator, 48 
A pressure sensor, 50 A rechargeable battery system, 52 Rechargeable battery, 54 
Dc-battery ECU, 56 A voltmeter, 58 ammeters, 60 Motor, 62 An inverter, 64 Motor ECU, 
66 Output-control circuit, 68 A charge -and -discharge control circuit, 70 A change gear, 72 
Change gear ECU 73 driving shafts, 74 76 A differential gear, 78 Driving wheel, 80 An 
electronic control unit, 82 CPU, 84 ROM, 86 RAM, 88 An ignition key switch, 90 An 
accelerator pedal, 92 An accelerator pedal position sensor, 94 shift levers, 96 A shift-lever 
position sensor, 98 P position locking device. 
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[0 0 2 9] -#ttffc5 2OS0CA^f£«tt±T?-<y 
-«v^3>^-X^-y^8 8^S TARTfil^iff? 40 
ttfctttcfcj:, JIIE#tcJ;S^e-*6 OcDfflji^lgifjCD 

OfcSttfcOfcfllBl/fcWi: (Xf77S 12 6, SI 

2 8) , 7*-bii/§B«efctf;i:ftt-#6 ooBiiWW 

£*frf£ (Xf7^S 1 3 0) o CC(D7^-fe;W 

*6 0^6ffi*Stl«O*|»±-r*fti6r*S. 

T\ Xr-v/S 1 1 8W»<0«UI, BPSJ»BWfi3 2*< 

-s«ojc*n*o*siBLfc»fcxf-yys 1 0 4W 50 
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[0 0 3 0] U±MnLftAKMonAttB2 Ofcjn 
tf, «S»««l3 2*WRltefttt»j:fti>i:#te:tt, * 

•fe;l/B8S 6 <i 0 lc * ft £ S T-tt^e- * 6 0 ^ & Hi* s 

^8 8*STARTffl«fc»f^t"SCi:»cJ:0, jgfttt 
»3 2 3b^«^oJ(0«!BTt>ri^*»5 2^50«** 

fc, -S7^-b;l/Bflfi0* , 4lO^*nsS-ett^-^ 6 

fctj:*), m$nm2i)mm*jm%#m<Dt2iz 

tt, 7**;I/BI*fltej6i;telBA*ji»«a3 2TWt 
■f * c i: a*T S * i: t 5 2 tc i 0 
p@5-r§cfc^Tt, ^-*6OA^7^-b;l/Baa0Jc 

[0 0 3 1 ] $mffl<DWl&M2 OTii, 60^ 

ttfc^ 7^-b;i/reae^m^oe*»6-p*ntf : e- 

irfrSmA-rsfcOfcLfeD, 7*-fe;1/M*0fc«l:*iM 

mvmti&m 20m r^ans 5 2 <o s o c # m^fi 

tLtT-f y-y*>3>*-^>Tyf-8 8tfSTARTffi 
■tc»ft S ti^c <h S T* 1 7 ^ -b;l/BBfi 0 tf- M ffi 0 tc 2 

y-7^3>+-^7f8 8#S TARTffiHfcJJlft 
Stititf, O>b^7^-t;l/^JS0^j£i: 

[0 0 3 2] *MM©»*»B2 OTtt, «^«?fi3 2 
^t&*ti^7j<SEtt7jc*^>*3 4tc^xe>n^tcoi: 
Lfctf, ***>^3 4t«x.T^*y-;I/4Jf<0R{b 

B*c»S^S^OPJWf*«S»Bi63 2^«BrTB3!p5)!p 
CD WBO— HBa t ? Z> <DT*& % o 

[0033] *as«yoa^«B2 oi?*±, «^«r&3 2 

6%«^pJ0ttB0i:*fc:a\ 6 0OB»*tljh 
t« ttttc P 3 7 9 8 tct 0 ->7 F U 

7hl/^-9 4 tfN # i/S/ 3 y<D i: ^tcti n 3 y 
[0 0 3 4] %KBOBABB2 OTftt, -Elites 2 



(7) 



ff M 2001 — 266917 



11 

y^S 8tfS T ART itLWlcmttZ life £Zl^ %mM 
rfi 3 2 fmWf^S<0^mX*& o T & 7 * -b;|/|}BS 0 

[0035] «K0von^ttB2 o?a. aiMucfM 

[0 0 3 6] JfiUL *^OjlSg0^(COl/^T*ffigiJ 
*ffi^T«WHLfctf. *«KttC-5LfcSaiW»cfirSI8 

[s®oram&i«w] 

[® i ] *«wo-*ftfiWe**»*«« 2 o *«■ 

L ft i i*OiSOW**t«jSHT*5o 
[0 2 ] £ffi0jOlb;bSB 2 0 0 ffl«:xr. >y h 8 

[0 3] «SS«Jfl3 2(Da«at7^-b;l/ffija0 4:r 
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#Wfl 52OS0C i:©M«*ffl5Vr*!KEHT££o 
[0 4 ] r#flBfi 5 2 <d S 0 C Br£ffi*Sto £ £^ 
S 0 C #ffi5£fIW±T?fc o Tfe^y-^i/a^-XY 
>y^8 8tf S TARTffiWcSM££ftT^&V>fcSO* 

2 0 AftSH* 3 0 fflt/fi^Xfi,, 3 2 »ft 
ttHk, 3 4 7km$yt, 3 6 7n7 N 3 8 FCE 

cik 39 a£-bv9\ 40 affn-, 4 2«»t«\ 

4 4 ^;U^ 4 6 7**-aX-$r, 4 8 
•9", 5 0 ~-&®t^>XrA, 5 2 r^Wfi, 5 4 
/^f'JECU, 5 6 HBEfh 5 8«8Sfh 60 ^ 
6 2 -O^-*, 6 4 ^r-£ECU, 6 6 

m^niPi^s, 6 8 maunmti. io 

7 2 ^jitiECU. 7 3Stt«l, 7 4 f7 7UV'> 

7 6, 7 8 Sfiilt, 8 0 mTMW^-y 

K 82 CPU, 84 ROM, 86 RAM, 88 

^y-7^3^-X^7f, 9 0 7^-fe;b^^ 
;k 9 2 7^ir;V^^^i/ % >3y-b>*, 9 4 i/ 
9 6 «>7M/^-*^>3^y^ 9 

8 P*^>3Vu-^aBo 
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